This paper extends the phenomenological theory of multi-mode surface wave diffraction to a right-angled wedge configuration.
as r -> 0. 1. Introduction. This paper is concerned with extending the phenomenological theory of multi-mode surface wave diffraction proposed in Karp and Karal [1] and [2] , where only plane structures were considered, to a right-angled wedge configuration (see Fig. 1 ). Previously, the solution to the single-mode problem was given by Karal and Karp [3] and uniqueness demonstrated in Morgan and Karp [4] , [3] . The mathematical problem we wish to solve is posed by the following conditions:
where X, and X2 are positive distinct constants.
iii) u and its derivatives satisfy the following conditions:
where M is independent of r and 6 and R0 is some positive constant. Here Am represents given incident surface wave amplitudes, and the Bm are constants representing reflection coefficients that must be determined. iVK2 + X* Am = aj^-K sin |-ei2'/3I( f, XJ -Xm sin y 7(1, Xj|z)"
for m = 1, 2. Here, we define I(y, X) = /" e~MHlyl) (K£) d£ which is a known integral, see [5] . In conclusion, we remark that it is evident that one could extend this method to higher order boundary conditions, that allow more surface waves, by simply increasing the order of the auxiliary operator v(x, y) and restricting the edge behavior to be of the type 16) where N is the number of surface wave modes supported. The difficulty will only exist in the algebra necessary to complete the solution.
Lastly, uniqueness has been demonstrated for the problem posed in (i)-(v) by Morgan [6] . Furthermore, it is conjectured that the solution to the iV-mode problem, with the restriction (1.16) and a generalization of condition iii(a) (replace 3 by N + 1), will be unique.
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